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Principles of cancer therapy

ÅMinimize therapy
ÅToxicity, time, cost

ÅMinimize negative impact on quality of life
ÅToxicity, function, cosmesis

ÅImprove quality of life
ÅPalliation, organ preservation

ÅMaximize impact on quantity of life
ÅCure and remission

ÅImprove outcomes
ÅResearch



Radiation Oncology



The Physics of Radiation 

Oncology

Just the basics



The Physics of Radiation Oncology

ÅWhat is radiation?

ïñthe complete process by which energy is 

emitted by one body, transmitted through an 

intervening medium or space, and absorbed 

by another body.ò



Types of Radiation



The Electromagnetic Spectrum



X Rays



The Linear Accelerator



Radiation therapy basics



Radiation Planning Techniques



Intensity Modulated Radiation 

Therapy



VMAT



VMAT



Brachytherapy

ÅPlacing a radiation source inside or adjacent to 

the tumor

ÅRapid dose fall-off allows maximal sparing of 

normal tissues (no ñgoing troughò normal tissue 

to get to the tumor)

ÅUsed commonly for tumors

ïin body cavities (cervix, endometrium, vagina, 

nasopharynx)

ïclose to the surface (prostate, sarcoma, tongue, lip, 

breast)



Plaque Simulator Isodose Plot



Brachytherapy



Brachytherapy



Brachytherapy



Brachytherapy



Stereotactic Radiosurgery



Radiation Biology



Radiation Survival Curve



Fractionation



The 4 ñRòs of fractionated radiation

ÅRepair
ïHealthy cells repair DNA damage (so do tumor cells 

unfortunately)

ÅReassortment (redistribution)
ïRadiation causes cells to accumulate in certain 

phases of the cell cycle

ÅReoxygenation
ïTumors reoxygenate after radiation

ÅRepopulation
ïTumor and normal cells repopulate between doses of 

radiation



Repair



Redistribution



Cell Cycle and Radiation 

Sensitivity



Reoxygenation



Radiation Modifiers



Radiation Modifiers



Radiation Targets

ÅSingle Target Agents

ïGrowth factor receptors (EGFR, VEGFR)

ïDNA repair proteins (DNA-PK, Rad51)

ïTranscription factors (NFkB, p53
ï Signal transduction proteins (Ras, PI3K, c-Abl)

ÅMulti-target Inhibition

ïChaperone proteins (HSP90 inhibition)

ïMicroenvironment (angiogenesis, vasculature)

ïEpigenetic modification

ÅRadiation Inducible Targets

ïAntigens or receptors (Fas, CEA)



Radiation targets



Issues for Target/Agent 

Development
ÅMechanism

ïCell type or condition specific

ÅMethod of Targeting

ïAntibodies (EGFR, VEGFR)

ïSmall molecules (Gleevec, Flavopiridol)

ïGene therapy (TNFerade)

ÅTherapeutic ratio

ïTumor > normal cells (Rad51)



Immunomodulatory agents



Abscopal Effect



Radiation Therapy

Clinical practice



Goals of radiation therapy

ÅCure

ïCancer localized to one organ or region

ÅPalliation

ïCancer disseminated to multiple organs that 

are causing bothersome symptoms



Indications for radiation therapy

ÅCure
ïProstate cancer

ïOther urologic cancers

ïBreast cancer

ïLung cancer

ïHead and Neck 
Cancer

ïGynecologic Cancers

ïPediatric Cancers

ïCNS tumors

ïSkin cancers

ÅPalliation
ïBone pain

ïShortness of breath

ïNeurologic symptoms

ïPain from a space 
occupying lesion



The Oncology Team



Develop a multimodality plan

ÅSurgery

ÅRadiation

ÅSystemic therapy

ïChemotherapy

ïTargeted agents

ÅOther localized therapies

ïFocal ablation techniques

ïFocal drug delivery



Treatment Process



CT



CT scan



Radiation therapy process



ROI Image



Patient Presentations



The treatment process ï Patient A

ÅDevelop a treatment plan (multimodality)

ÅDetermine the appropriate RT modality

ÅIdentify a target

ÅIdentify surrounding normal tissue at risk

ÅCreate a treatment plan (radiation)

ÅDeliver the treatment

ÅFollow the patient

ÅReturns to radiation oncology



Patient A

ï55 yo F with new lump in her left breast

ïSuspicious abnormality on mammogram

ïBiopsy consistent with infiltrating ductal 

carcinoma

ïNo family history of breast cancer



Treatment Plan



Patient A

ÅSelects breast conservation

ÅLumpectomy and sentinel lymph node 

biopsy

ÅPathology reveals a 3 cm tumor and 4 

axillary lymph nodes

ÅThe patient receives chemotherapy



Determine the RT Modality



Identify the target and normal 

tissue - Simulation



Create A Plan



Deliver The Treatment



Patient B

ÅPatient B

ï54 yo M with an elevated PSA on routine 

exam

ïNo prior medical problems

ïBiopsy consistent with adenocarcinoma of the 

prostate, Gleason score of 6



Develop a treatment plan

ÅSurgery

ÅSurgery and radiation (based on surgical 

findings)

ÅRadiation

ïBrachytherapy

ïExternal beam RT

ïCombination

ÅRadiation and hormonal therapy



Create A Plan


